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(54) [Title of the Invention] 

A METHOD FOR PRODUCING AN INORGANIC PLATE 

(57) [Abstract] 

5 

[Problems] 

To provide a method for producing an inorganic plate having high 
strength without deteriorating the productivity. 
[Means for Sovling] 

10 The cement material is prepared by mixing cement and pulps with 

mixing water. The inorganic plate is formed by dehydrating the cement 
material. The invention relates to the method for producing the inorganic 
plate using the white water generated at the dehydrating the cement 
material in another process for producing new cement material. 
15 Preparing a mixed solution A by mixing 200 g of Portland cement and 
20 g (both in dry weights) of pulps added in 1,000 cc of distilled water at 
20 ± 2 degrees C for 5 minutes by a mixer; obtaining a filtered water A by 
filtrating the mixed solution A; preparing a mixing solution B by mixing 
200 g of Portland cement added in 1,000 cc of distilled water at 20 ± 2 
20 degrees C for 5 minutes; obtaining a filtrated water B by filtrating the 
mixed solution B; and calculating the equation of Pulp COD = (COD of 
the filtered solution A) - (COD of the filtered solution B), wherein the 
pulps having 5 ppm or less of pulp COD determined by the above steps 
(a) to (e) is used. 
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[Patent Claim] 
[Claim 1] 

Ahe method for producing an inorganic plate obtainable by 
preparing a cement material by mixing cement and pulp with mixing 
5 water, forming an inorganic plate by dehydrating the cement material and 
using a white water generated at the dehydration of the cement material 
as the mixing water for preparing another cement material in accordance 
with claim 1 of the present invention, in which the method comprises the 
steps of: 

10 (a) preparing a mixed solution A by mixing 200 g of Portland cement and 
20 g (both in dry weights) of pulps added in 1 ,000 cc of distilled water at 
20 ± 2 degrees C for 5 minutes by a mixer; 

(b) obtaining a filtered water A by filtrating the mixed solution A; 

(c) preparing a mixing solution B by mixing 200 g of Portland cement 
1 5 added in 1 ,000 cc of distilled water at 20 ± 2 degrees C for 5 minutes; 

(d) obtaining a filtrated water B by filtrating the mixed solution B; and 

(e) calculating the equation of: 

Pulp COD = (COD of the filtered solution A) - (COD of the filtered 
solution B), wherein the pulps having 5 ppm or less of pulp COD 
20 determined by the above steps (a) to (e) is used. 
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[Detailed Explanation of the Invention] 
[0001] 

[Technical Field to which the Invention Belongs] 

The present invention relates to a method for producing an 
inorganic plate used for construction materials such as wall plates. 

[0002] 
[Prior Art] 

Conventionally, an inorganic plate is produced by the steps of: 
preparing a solid portion containing cement and pulp by mixing with 
mixture water to disperse it thereinto to provide slurry like cement 
material; providing the cement material onto a dehydrating felt having no 
ends of loop form and progressing one direction, at the same time, 
5 suctioning the cement material to be dehydrated on the dehydrating felt 
through the dehydrating felt; and curing the dehydrated cement material. 
In such a process to produce the inorganic plate, the clouded into white 
water (herein after, as referred to "white water") generated by 
dehydrating the cement material on the dehydrating felt is turned back to 
the process for preparing next cement materials and reused as one part 
of mixed water for preparing the next cement material rather than 
disposed as a drain. That is to say, the next cement material is prepared 
by dispersing a solid portion containing cement and pulp into fresh water 
that is not white water with the white water obtained in the previous 
process, whereby the solid portion such as cement included in the white 
water is not waste. 

[0003] 

[Problems to be Solved by the Invention] 

However, by repeatedly reusing the white water by circulating as in 
above, the COD of the white water (Chemical Oxygen Demand) is 
increased because the water soluble organic components contained in 
the pulp are eluted into the white water and gradually accumulated. This 
results in that the amount of bubbles generated in the cement material is 
suddenly increased at 250 ppm or more of COD of the white water, as 



-2- 



shown in Fig. 2, and the dehydration (filtration) time of the cement 
material is also elongated due to the bubbles as shown in Fig. 3, which 
will cause deteriorated productivity since the running rate of the 

dehydrating felt is decreased as seen in Fig. 4. Moreover, curing of the 
5 dehydrated cement material is delayed and impaired at a higher COD of 

the white water, which causes is a problem of that higher bending 

strength of the resulting inorganic plate can not be exhibited as shown in 

Fig. 5. 

10 [0004] 

Therefore, the present invention has been developed in view of the 
above problems. The object of the invention is to provide a method for 
producing an inorganic plate having a high strength without deteriorating 
the productivity. 

15 

[0005] 

[Means for Solving the Problems] 

The method for producing an inorganic plate obtainable by 
preparing a cement material by mixing cement and pulp with mixing 
20 water, forming an inorganic plate by dehydrating the cement material and 
using a white water generated at the dehydration of the cement material 
as the mixing water for preparing another cement material in accordance 
with claim 1 of the present invention, in which the method comprises the 
steps of: 

25 (a) preparing a mixed solution A by mixing 200 g of Portland cement and 
20 g (both in dry weights) of pulps added in 1,000 cc of distilled water at 
20 ± 2 degrees C for 5 minutes by a mixer; 

(b) obtaining a filtered water A by filtrating the mixed solution A; 

(c) preparing a mixing solution B by mixing 200 g of Portland cement 
30 added in 1 ,000 cc of distilled water at 20 ± 2 degrees C for 5 minutes; 

(d) obtaining a filtrated water B by filtrating the mixed solution B; and 

(e) calculating the equation of: 

Pulp COD = (COD of the filtered solution A) - (COD of the filtered 
solution B), wherein the pulps having 5 ppm or less of pulp COD 
35 determined by the above steps (a) to (e) is used. 
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[0006] 

[Embodiment of the I nvention] 

The embodiment of the present invention will now be explained in 
below. The cement material has 10 % by weight of solid contents in a 
5 slurry form prepared by mixing cement, pulps, and solid components 
such as an inorganic filler and a siliceous material added and dispersed 
in a mixing water. Portland cement may be preferably used as a cement. 
For inorganic filler, calcium carbonate or mica is preferred. Preferred 
siliceous material is fly ash or ground silica stone. 

10 

[0007] 

Only pulps having 5 ppm or less of pulp COD is selected to use. 
The pulp COD can be calculated by the following steps: 

(a) preparing a mixed solution A by mixing 200 g of Portland cement and 
15 20 g (both in dry weights) of pulps added in 1 ,000 cc of distilled water at 

20 ± 2 degrees C for 5 minutes by a mixer; 

(b) obtaining a filtered water A by filtrating the mixed solution A; 

(c) preparing a mixing solution B by mixing 200 g of the same Portland 
cement in the step (a) added in 1,000 cc of distilled water at 20 ± 2 

20 degrees C for 5 minutes; 

(d) obtaining a filtrated water B by filtrating the mixed solution B; and 

(e) calculating the equation of: 

Pulp COD = (COD of the filtered solution A) - (COD of the filtered 
solution B). The CODs of the filtrated waters A and B are measured by a 
25 COD meter. 

[0008] 

The prepared cement material in above is formed into a plate like 
an original plate by a paper making process such as Foudrinier paper 

30 manufacturing method. In the method, that is, a dehydrating felt having 
no ends, a loop form and permeability is traveling in a one direction 
together with feeding the cement material onto the dehydrating felt for 
making a paper, and the cement on the dehydrating felt fed onto the 
dehydrating felt is dehydrated though the dehydrating felt by suctioning, 

35 thereby providing the original plate on the dehydrating felt. Then, the 
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original plate is detached from the dehydrating felt and cured by 
autoclave curing process to form an inorganic plate. 

[0009] 

5 The white water generated by dehydrating the cement material on 

the dehydrating felt is turn back to the next process for producing a new 
cement material and reused as one part of the mixing water for preparing 
the new cement material. In other words, the new cement material is 
prepared by mixing the same solid components as in above with the 
10 white water and a fresh water that is not a white water and dispersing 
thereinto. The ratio of the fresh water that is not a white water to the white 
water in the mixing water may be set to be around 4:1 . 

[0010] 

15 The cement material prepared in such a way may be fed onto the 

dehydrating felt and the cement material on the dehydrating felt is 
dehydrated to form an original plate, then, the original plate is cured to 
provide an inorganic plate in the same manner in above. The white water 
generated by dehydrating the cement material on the dehydrating felt is 

20 turn back to the further next process for producing a new cement material 
and reused as one part of the mixing water for preparing the new cement 
material. 

[0011] 

25 It can avoid wasting the solid component such as cement 

contained in the white water by circulating and repeatedly reusing the 
white water without disposing thereof as discharged water. In the present 
invention, however, since the pulps having 5 ppm or less of pulp COD 
determined by the above steps (a) to (e), the COD of the white water can 

30 be controlled not to be increased due to the small amount of the water 
soluble organic components eluted from the pulps into the white water. 
According to the invention, it can be achieved that the bubbles generated 
in the cement material can be controlled not to be enhanced and curing 
of the original plate that is the dehydrated cement material can be 

35 prevented from being delayed or inhibited even though the white water is 
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circulated and repeatedly reused. The lesser the pulp COD, the more 
preferably it can be used, and the lower limit thereof is zero (0). 

[0012] 
5 [Examples] 

The present invention will be explained in more detail by the 
following examples. 
(Example) 

(1) A solid components including 40 parts by weight of cement, 40 
10 parts by weight of siliceous material, 6 parts by weight of pulps having 5 
ppm or less of the pulp COD and 14 parts by weight of inorganic filler 
were mixed and dispersed into water that is not a white water to prepare 
a cement material having 10 % by weight of the solid contents. Then, the 
cement material was placed onto a dehydrating felt for making a paper to 
15 dehydrate by suctioning water of the cement on the dehydrating felt to 
form an original plate. The original plate was cured at 80 degrees C for 
24 hours and further at 160 degrees C and 12 hours to form an inorganic 
plate. 

20 [0013] 

(2) A mixing water was prepared by blending the white water 
generated in the immediately preceding process for producing the 
inorganic plate and normal water in the ration of 4:1. The solid 
components same as in the above process (1) was mixed and dispersed 
25 into the prepared mixing water to prepare a cement material having 10 % 
by weight of the solid contents. An inorganic plate was formed from the 
cement material in the same manner of the above process (1 ). 
(3) After repeating four times per day of the process (2) in above, the 
CODs of the white waters by a COD meter were measured. 

30 

[0014] 

(Comparative Example) 

An inorganic plate was produced in the same manner of the above 
examples except that the pulps having 30 ppm of pulp COD and the 
35 CODs of the white waters were measured. The results of the above 
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Examples and Comparative Example (3) are shown in Fig. 1 . As clearly 
seen from the graph, the CODs of the white waters of Examples are very 
small even after 30 days past and no tendency of increase thereof can be 
seen at all (indicated by solid line in Fig. 1), while the COD of the white 
5 water of the Comparative Example (indicated by broken line) exceeds the 
COD where an inorganic plate can be stably produced (indicated by 
phantom line in Fig. 1) within about 6 days and the tendency of the 
increase thereof can also be observed. Accordingly, in Examples, since 
the COD of the white water is not exceeded 250 ppm even after 
10 circulating and repeatedly reusing the white water for 30 days or more, 
the productivity of the inorganic plates can not be deteriorated as shown 
in Fig. 4 as well as the bending strength of the inorganic plates as seen 
from Fig. 5. 

15 [0015] 

[Effect of the Invention] 

As mentioned in above, the method for producing an inorganic 
plate obtainable by preparing a cement material by mixing cement and 
pulp with mixing water, forming an inorganic plate by dehydrating the 

20 cement material and using a white water generated at the dehydration of 
the cement material as the mixing water for preparing another cement 
material in accordance with claim 1 of the present invention, in which the 
pulp having 5 ppm or less of the pulp COD determined by the steps (a) to 
(e) as described in above. Therefore, it can be achieved that the bubbles 

25 generated in the cement material can be controlled not to be enhanced 
and curing of the original plate that is the dehydrated cement material can 
be prevented from being delayed or inhibited even though the white water 
is circulated and repeatedly reused. Further, the inorganic plate having 
high strength can be obtained without deteriorating their productivity. 

30 

[Brief Description] 

[Fig. 1] Fig. 1 is a graph illustrating changes with elapse of time in 
examples according to the present invention and comparative example. 
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[Fig. 2] Fig. 2 is a graph illustrating the relationship between the 
COD of the white water and the quantity of the bubbles in the cement 
material using the white water. 

[Fig. 3] Fig. 3 is a graph illustrating the relationship between the 
5 quantity of the cement material and the dehydration time (filtration time). 

[Fig. 4] Fig. 4 is a graph illustrating the relationship between the 
COD of the white water and the traveling rate of the dehydrating belt 
used at making paper from the cement material using the white water. 

[Fig. 5] Fig. 5 is a graph illustrating the relationship between the 
10 COD of the white water and the bending strengths of the inorganic plates 
formed from the cement material using the white water. 

(Fig. 1) 
(Fig. 2) 
(Fig. 3) 
15 (Fig. 4) 
(Fig. 5) 
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